CRD for Racks
Purpose
The Custom Resource Definition (CRD) for racks is designed to manage and define custom resources in Kubernetes that represent physical or logical racks. This CRD allows Kubernetes to handle these custom resources just like any other native Kubernetes resource.

Key Components of the Rack CRD
apiVersion: Specifies the version of the Kubernetes API that the CRD uses. In this case, it is apiextensions.k8s.io/v1.
kind: Defines the type of Kubernetes resource. For the CRD itself, this is CustomResourceDefinition.
metadata: Contains metadata about the CRD, such as its name.
spec: Defines the specifics of the CRD, including the group, versions, scope, and names of the custom resource.
Detailed YAML Structure
yaml
Copy code
apiVersion: apiextensions.k8s.io/v1
kind: CustomResourceDefinition
metadata:
  name: racks.rack.ecs.citi.io
spec:
  group: rack.ecs.citi.io
  versions:
    - name: v1alpha1
      schema:
        openAPIV3Schema:
          description: rack
          properties:
            apiVersion:
              type: string
            kind:
              type: string
            metadata:
              type: object
            spec:
              description: Spec defines the desired state of infraenv rack
              type: object
              x-kubernetes-preserve-unknown-fields: true
            status:
              description: Status defines the observed state of infraenv rack
              type: object
              x-kubernetes-preserve-unknown-fields: true
          type: object
      served: true
      storage: true
  scope: Namespaced
  names:
    plural: racks
    singular: rack
    kind: Rack
    listKind: RackList
Explanation
Group: Defines the API group for the custom resource, allowing it to be logically grouped with related resources.
Versions: Specifies the versions of the custom resource. Each version can have different schemas.
Schema: Defines the structure of the custom resource using OpenAPI v3.
Properties: Specifies the fields and their types in the custom resource.
Scope: Determines whether the custom resource is namespaced or cluster-scoped.
Names: Defines the names for the custom resource (singular, plural, kind, and list kind).
OCP_Neptune Application
Purpose
The OCP_Neptune application is a Kubernetes-native application designed to manage and orchestrate specific tasks within the OpenShift Container Platform (OCP). This application leverages Kubernetes constructs such as deployments, services, and custom resources to achieve its objectives.

Key Components of OCP_Neptune
Deployments: Manages the desired state of application instances.
Services: Exposes the application to other components within the cluster or to external users.
ConfigMaps and Secrets: Stores configuration data and sensitive information securely.
Policies and Subscriptions: Defines and manages policies for the application’s behavior and resource management.
Overrides and Overlays: Customizes configurations for different environments (e.g., development, staging, production).
Example Deployment for OCP_Neptune
yaml
Copy code
apiVersion: apps/v1
kind: Deployment
metadata:
  name: ocp-neptune
  labels:
    app: ocp-neptune
spec:
  replicas: 3
  selector:
    matchLabels:
      app: ocp-neptune
  template:
    metadata:
      labels:
        app: ocp-neptune
    spec:
      containers:
      - name: ocp-neptune
        image: ocp-neptune:latest
        ports:
        - containerPort: 8080
        env:
        - name: CONFIG_FILE
          value: "/etc/ocp-neptune/config.yaml"
        volumeMounts:
        - mountPath: /etc/ocp-neptune
          name: config
      volumes:
      - name: config
        configMap:
          name: ocp-neptune-config
Explanation
Replicas: Specifies the number of instances of the application to run.
Selector: Matches labels to identify the pods managed by this deployment.
Template: Defines the pod template for the application instances.
Containers: Specifies the container image and configuration.
Volumes: Mounts a ConfigMap as a volume for configuration.
Integration of CRD and OCP_Neptune
Policies and Subscriptions
Policies:

Policies are defined to ensure that resources comply with desired states. For example, ensuring that all pods have resource limits set.
Subscriptions:

Subscriptions ensure that the application is kept up to date with the latest configurations and deployments. They can be used to subscribe to specific channels or repositories.
Overrides and Overlays
Overrides:

Used to dynamically change specific configuration attributes such as resource limits, environment variables, etc.
Overlays:

Used to manage different configurations for different environments. For example, using Kustomize to create overlays for development, staging, and production environments.
Demo Walkthrough
Setting Up the Rack CRD

Apply the CRD YAML to the cluster.
Create custom resources of kind Rack.
Deploying OCP_Neptune

Apply the deployment YAML.
Configure services and ingress for external access.
Applying Policies

Create and apply policies to ensure compliance.
Use configuration policies to manage application settings.
Managing Subscriptions

Set up subscriptions to ensure the application receives updates.
Use GitOps practices to manage application state.
Using Overrides and Overlays

Demonstrate how to use Helm for overrides.
Show how Kustomize overlays can be applied for different environments.
Conclusion
The Rack CRD and OCP_Neptune application demonstrate how Kubernetes can be extended and customized to meet specific needs. By leveraging CRDs, policies, subscriptions, overrides, and overlays, you can create a robust and flexible environment tailored to your organization's requirements. This presentation and demo will highlight the power and flexibility of these Kubernetes features and how they can be effectively utilized in your environment.